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(57) ABSTRACT 
A remote station for a Wireless communication system 
including a base station is disclosed. The remote station 
includes a front end structure con?gured to receive packet 
data in parallel on a subset of carrier frequencies. Each 
packet data is preceded by a header ?eld for identifying the 
remote station as the recipient of the packet data and the 
subset of carrier frequencies is based on a set of a corre 
sponding number of multiple carrier frequencies. 
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APPARATUS AND METHOD FOR RECEIVING 
PACKET DATA ON A SUBSET OF CARRIER 

FREQUENCIES IN A WIRELESS 
COMMUNICATION SYSTEM 

CLAIM OF PRIORITY UNDER 35 U.S.C. §ll9 

[0001] The present Application for Patent claims priority 
to Provisional Application No. 60/615,235 entitled 
“Advance Hopping and Selection Scheme for GERAN” 
?led Oct. 1, 2004, and assigned to the assignee hereof and 
hereby expressly incorporated by reference herein. 

BACKGROUND 

[0002] 
[0003] The present invention relates generally to Wireless 
communication, and more speci?cally to cellular Wireless 
communication. 

[0004] 2. Background 

1. Field 

[0005] The ?eld of communications has many applica 
tions including, e.g., paging, Wireless local loops, Internet 
telephony, and satellite communication systems. An exem 
plary application is a cellular telephone system for mobile 
subscribers. (As used herein, the term “cellular” system 
encompasses both cellular and personal communications 
services (PCS) system frequencies.) Modern communica 
tion systems, such as a Wireless communication system, 
designed to alloW multiple users to access a common 
communications medium have been developed for such 
cellular systems. 

[0006] These modern communication systems may be 
based on multiple access techniques such as code division 
multiple access (CDMA), time division multiple access 
(TDMA), frequency division multiple access (FDMA), 
space division multiple access (SDMA), polarization divi 
sion multiple access (PDMA), or other modulation tech 
niques knoWn in the art. These modulation techniques 
demodulate signals received from multiple users of a com 
munication system, enabling an increase in the capacity of 
the communication system. In connection thereWith, various 
Wireless communication systems have been established 
including, e.g., Advanced Mobile Phone Service (AMPS), 
Global System for Mobile communication (GSM), and other 
Wireless systems. 

[0007] In FDMA systems, the total frequency spectrum is 
divided into a number of smaller sub-bands and each user is 
given its oWn sub-band to access the communication 
medium. Alternatively, in TDMA systems, the total fre 
quency spectrum is divided into a number of smaller sub 
bands, each sub-band is shared among a number of users, 
and each user is alloWed to transmit in predetermined time 
slots using that sub-band. A CDMA system provides poten 
tial advantages over other types of systems, including 
increased system capacity. In CDMA systems, each user is 
given the entire frequency spectrum for all of the time, but 
distinguishes its transmission through the use of a unique 
code. 

[0008] Frequency hopping is a technique employed in a 
number of communication systems to provide frequency 
diversity over time. A frequency hopping system transmits 
on a different (usually narroWband) carrier (also referred to 
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herein as “carrier frequency”) during every transmission unit 
or slot. The sequence of the carriers that are employed 
(hopping sequence) is usually such that hops betWeen non 
contiguous frequencies are performed, in order to better 
combat frequency-selective fading. An example of a system 
employing frequency hopping is GSM/GPRS/EDGE (also 
referred to as GERAN). 

[0009] Channel quality estimation, Which includes signal 
strength measurements, is one of the key characteristics of 
those systems employing a fast feedback scheme, Which 
then exploits multi-user diversity. In such systems, the 
receivers estimate the quality of their reception from a base 
station according to some prede?ned metric (e.g. C/I 
strength). This is generally performed after a beacon or pilot 
is measured. The beacon or pilot can be non-intermittently 
(CDM or Code Division Multiplex) or intermittently (TDM 
or Time Division Multiplex) transmitted by the base station. 
The receivers report the measured quality to the base station 
With appropriate messages or indications. The base station 
can then exploit this information to schedule subsequent 
transmissions, in a fashion that is depending on the details 
of the scheduling algorithm employed by the netWork itself. 
In particular, the netWork can use this information to sched 
ule a transmission toWards the user experiencing the best 
channel conditions (multi-user diversity), or adapting the 
modulation and coding to the channel conditions of the 
selected user (fast link adaptation). 

[0010] The mechanism described above generally relies 
on the fact that the system employs the same carrier. In other 
Words, the measurement process performed by a receiver 
takes place on the same frequency that is used for subse 
quent scheduled transmissions. This is one of the require 
ments for the scheduling process to be able to take into 
account the received reports. This requirement cannot be 
ful?lled in most frequency hopped systems. In such systems, 
beacon measurements and scheduled transmissions Would 
often be on separate, uncorrelated carriers. Even if the 
channel is correlated (hopping Within the channel coherence 
bandWidth), the interference could be drastically different 
from one carrier to another. Therefore, the reporting-sched 
uling process Would not be able to exploit the selectivity of 
fading/interference thus providing the corresponding gain. 
Such a limitation is illustrated in FIG. 8 in Which a remote 
station’s receiver receives data 800 on carrier 1 in frame 2 
and then hops to carrier 2 in frame 2 to receive data 802. 

SUMMARY 

[0011] In one aspect, a remote station for a Wireless 
communication system is disclosed. The remote station 
includes a front end structure con?gured to receive packet 
data in parallel on a subset of carrier frequencies. Each 
packet data is preceded by a header ?eld for identifying the 
remote station as the recipient of the packet data and the 
subset of carrier frequencies is based on a set of a corre 
sponding number of multiple carrier frequencies. 

[0012] In another aspect, an apparatus for a Wireless 
communication system including a remote station is dis 
closed. The apparatus includes a control processor con?g 
ured to select a set of carrier frequencies for transmission to 
the remote station, each carrier frequency for carrying a 
beacon signal, receive multiple channel quality reports from 
the remote station based on the beacon signals, and select a 
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subset of carrier frequencies from the set of carrier frequen 
cies based on the channel quality reports, the subset of 
carrier frequencies for carrying packet data in parallel to the 
remote station, each packet data being preceded by a header 
?eld for identifying the remote station as the recipient of the 
packet data. 

[0013] In yet another aspect, a method for receiving packet 
data on a remote station over a Wireless communication 

system is disclosed. The method includes receiving multiple 
beacon signals in parallel, each beacon signal being received 
on a separate carrier frequency, the separate carrier frequen 
cies de?ning a set of carrier frequencies, measuring a 
channel quality based on each beacon signal, transmitting 
each measured channel quality, and after transmitting each 
measured channel quality, receiving packet data in parallel 
on a subset of carrier frequencies, each packet data being 
preceded by a header ?eld for identifying the remote station 
as the recipient of the packet data, Wherein the subset of 
carrier frequencies is based on the set of carrier frequencies. 

[0014] In yet another aspect, a machine-readable medium 
comprising instructions, the instructions When executed by 
the machine, cause the machine to perform operations is 
disclosed. The operations include receiving multiple beacon 
signals in parallel, each beacon signal being received on a 
separate carrier frequency, the separate carrier frequencies 
de?ning a set of carrier frequencies, measuring a channel 
quality based on each beacon signal, transmitting each 
measured channel quality, and after transmitting each mea 
sured channel quality, receiving packet data in parallel on a 
subset of carrier frequencies, each packet data being pre 
ceded by a header ?eld for identifying the remote station as 
the recipient of the packet data, Wherein the subset of carrier 
frequencies is based on the set of carrier frequencies. 

[0015] In yet another aspect, a remote station for a Wire 
less communication system is disclosed. The remote station 
includes means for receiving multiple beacon signals in 
parallel on a corresponding number of multiple carrier 
frequencies, means for measuring a channel quality based on 
each beacon signal, means for sending the measured channel 
qualities, means for receiving packet data in parallel on a 
subset of carrier frequencies, each packet data being pre 
ceded by a header ?eld for identifying the remote station as 
the recipient of the packet data, Wherein the subset of carrier 
frequencies is based on a set of the corresponding number of 
multiple carrier frequencies. 

[0016] In yet another aspect, an apparatus for a Wireless 
communication system including a remote station is dis 
closed. The apparatus includes means for selecting a set of 
carrier frequencies for transmission to the remote station, 
each carrier frequency for carrying a beacon signal, means 
for receiving multiple channel quality reports from the 
remote station based on the beacon signals, and means for 
selecting a subset of carrier frequencies from the set of 
carrier frequencies based on the channel quality reports, the 
subset of carrier frequencies for carrying packet data in 
parallel to the remote station, each packet data being pre 
ceded by a header ?eld for identifying the remote station as 
the recipient of the packet data. 

[0017] In yet another aspect, an apparatus for a Wireless 
remote station is disclosed. The apparatus includes a front 
end structure con?gured to receive packet data in parallel on 
a subset of carrier frequencies, each packet data being 
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preceded by a header ?eld for identifying the Wireless 
remote station as the recipient of the packet data, Wherein 
the subset of carrier frequencies is based on a set of a 
corresponding number of multiple carrier frequencies. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is an example of a Wireless communication 
system; 

[0019] FIG. 2A is a remote station in accordance With an 
embodiment of the present invention; 

[0020] FIG. 2B is a remote station in accordance With 
another embodiment of the present invention; 

[0021] FIG. 3 is a base station in accordance With an 
embodiment of the present invention; 

[0022] FIG. 4 is a How diagram of a process Which may 
be used in conjunction With a remote station in accordance 
With an embodiment of the present invention; 

[0023] FIG. 5 is a How diagram of a process Which may 
be used in conjunction With an apparatus for a Wireless 
communication system in accordance With an embodiment 
of the present invention; 

[0024] FIG. 6 is a diagram of multiple carrier frequencies 
as a function of frame number in accordance With an 
embodiment of the present invention; 

[0025] FIG. 7 is a diagram of multiple carrier frequencies 
as a function of frame number in accordance With a fre 
quency hopping embodiment of the present invention 

[0026] FIG. 8 is a diagram of multiple carrier frequencies 
as a function of frame number according to the prior art. 

DETAILED DESCRIPTION 

[0027] The Word “exemplary” is used herein to mean 
“serving as an example, instance, or illustration.” Any 
embodiment described herein as “exemplary” is not neces 
sarily to be construed as preferred or advantageous over 
other embodiments. 

[0028] A remote station, also knoWn as an access terminal 
(AT), user equipment or subscriber unit, may be mobile or 
stationary, and may communicate With one or more base 
stations, also knoWn as base transceiver stations (BTSs) or 
node Bs. A remote station transmits and receives data 
packets through one or more base stations to a base station 
controller, also knoWn as radio netWork controllers (RNCs). 
Base stations and base station controllers are parts of a 
netWork called an access netWork. An access netWork trans 
ports data packets betWeen multiple remote stations. The 
access netWork may be further connected to additional 
netWorks outside the access netWork, such as a corporate 
intranet or the Internet, and may transport data packets 
betWeen each remote station and such outside netWorks. A 
remote station that has established an active traf?c channel 
connection With one or more base stations is called an active 
remote station, and is said to be in a traf?c state. A remote 
station that is in the process of establishing an active traf?c 
channel connection With one or more base stations is said to 
be in a connection setup state. A remote station may be any 
data device that communicates through a Wireless channel. 
A remote station may further be any of a number of types of 
devices including but not limited to PC card, compact ?ash, 
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external or internal modem, or Wireless phone. The com 
munication link through Which the remote station sends 
signals to the base station is called an uplink, also knoWn as 
a reverse link. The communication link through Which a 
base station sends signals to a remote station is called a 
doWnlink, also knoWn as a forward link. 

[0029] With reference to FIG. 1, an exemplary Wireless 
communication system 100 includes one or more remote 

stations (RS) 102, one or more base stations (BS) 104, one 
or more base station controllers (BSC) 106, and a core 
netWork 108. Core netWork may be connected to an Internet 
110 and a Public SWitched Telephone NetWork (PSTN) 112 
via suitable backhauls. Wireless communication system 100 
may employ any one of a number of multiple access 
techniques such as code division multiple access (CDMA), 
time division multiple access (TDMA), frequency division 
multiple access (FDMA), space division multiple access 
(SDMA), polariZation division multiple access (PDMA), or 
other modulation techniques knoWn in the art. 

[0030] With reference to FIGS. 2A and 6, in one embodi 
ment, a remote station 102 for a Wireless communication 
system 100 is shoWn. Remote station 102 includes a front 
end structure 200 con?gured to receive packet data 604 in 
parallel on a subset of carrier frequencies (e.g., carriers 1, 3, 
and N). Each packet data is preceded by a header ?eld 602 
for identifying remote station 102 as the recipient of packet 
data 604 and the subset of carrier frequencies is based on a 
set (e.g., carrier 1 . . . carrier N) of a corresponding number 

of multiple carrier frequencies. 

[0031] Continuing With FIG. 2A, front end structure 200 
is further con?gured to receive multiple beacon signals 600 
in parallel on a corresponding number of multiple carrier 
frequencies (carrier 1 . . . carrier N), measure a channel 

quality based on each beacon signal, and send the measured 
channel qualities. In one embodiment, the measured channel 
qualities are sent to a base station. Remote station 102 
includes a transmitter 214, a demodulator 210, a decoder 
212, and an antenna 216 for Wireless communication. Other 
ftmctional blocks such as a control processor, modulator, 
encoder, etc. Which are typically included in a remote station 
are not shoWn to simplify the explanation of aspects of the 
present invention. Front end structure 200 includes N plu 
rality of receivers 202, 204 in parallel coupled to N plurality 
of channel quality measurement units 206, 208, Where the 
integer N may be greater than 1. Each receiver is con?gured 
to receive a respective one of the set of multiple carrier 
frequencies. For example, receiver 1 (202) is con?gured to 
receive carrier 1 as shoWn in FIG. 6. 

[0032] With reference to FIG. 2B, a remote station 102A 
in accordance With another embodiment of the present 
invention includes an antenna 230, a front end structure 220 
including a receiver 222, a demodulator 224, a decoder 226, 
and a transmitter 228. In one embodiment, receiver 222 is 
con?gured to receive the set of multiple carrier frequencies 
in parallel, as shoWn, for example, in FIG. 6 as a set of N 
carrier frequencies. Suitably, receiver 222 may be con?g 
ured as a single digital receiver for ?ltering each respective 
carrier frequency and for making suitable channel measure 
ments to determine the quality of each channel, to be 
described in more detail later. 

[0033] With reference to FIGS. 3 and 6, in one embodi 
ment, an apparatus for a Wireless communication system 
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including a remote station is shoWn. The apparatus includes 
a control processor 302 con?gured to select a set of carrier 
frequencies (e.g., the N carrier frequencies shoWn in FIG. 6) 
for transmission to the remote station, each carrier frequency 
for carrying a beacon signal 600, receive multiple channel 
quality reports from the remote station based on the beacon 
signals, and select a subset of carrier frequencies (e.g., 
carriers 1, 3, and N as shoWn in FIG. 6) from the set of 
carrier frequencies based on the channel quality reports, the 
subset of carrier frequencies for carrying packet data 604 in 
parallel to the remote station, each packet data being pre 
ceded by a header ?eld 602 for identifying the remote station 
as the recipient of the packet data. In one embodiment the 
apparatus is a base station as shoWn in FIG. 3. In another 
embodiment, the apparatus is a base station controller. 

[0034] With reference to FIG. 5, a How diagram of a 
process 500 is shoWn in accordance With an embodiment of 
the present invention. Such a process 500 may be imple 
mented by a control processor, such as control processor 302 
shoWn in FIG. 3. Process 500 includes at 502, selecting 
carrier frequencies for transmission to a remote station, such 
as remote station 102 or 102A (see FIGS. 2A, 2B) and at 
504, receiving channel quality reports or measurements 
from the remote station. A ranking of the carriers by the 
remote station may also be received. After receiving the 
channel quality reports and/or ranking of the carriers, a 
subset of carrier frequencies, as previously described, is 
selected based on the received channel quality reports and/or 
ranking of the carriers. The subset of carrier frequencies is 
used to carry packet data to the remote station at 506. 

[0035] With reference to FIGS. 4 and 6, a How diagram 
of a process 400 is shoWn in accordance With an embodi 
ment of the present invention. Such a process 400 may be 
implemented by a remote station, such as remote station 102 
shoWn in FIG. 2A. At 402, remote station 102 receives in 
frame 1 multiple beacon or pilot signals 600 carried on a set 
of multiple carrier frequencies or carriers 1 to N. At 404, the 
channel qualities associated With each beacon signal are 
measured based on a suitable metric and the carriers may be 
ranked according to the metric during frame 2. For example, 
a suitable metric may be the channel quality indicator (CQI) 
or C/I ratio Which is a measure of the carrier signal strength 
relative to interference. At 406, the measured channel quali 
ties and/or the ranking of the carriers are transmitted to a 
base station and thereafter, at 408, remote station 102 
continues to monitor the set of carrier frequencies. At 410, 
a determination is made Whether or not a header ?eld 602 is 
detected. If header ?eld 602 is not detected, then remote 
station may continue to receive beacon signals 600. If header 
?eld 602 is detected, then at 412, packet data 604 is received 
on a subset of carrier frequencies associated With the header 

?eld(s). 
[0036] In one embodiment, the subset of carrier frequen 
cies (e.g., carriers 1, 3, and N) is those carriers selected by 
the access netWork based on the transmitted channel quality 
measurements. For example, in FIG. 6, header ?elds 602 are 
detected on carriers 1, 3, and N in frame 3. Such header 
?elds include control information Which identi?es remote 
station 102 as the recipient of the subsequent packet data 
604. In addition, header ?eld 602 includes control informa 
tion related to the length of packet data 604 and in the 
embodiment shoWn in FIG. 6, the length of each packet data 
604 spans tWo frames, frames 3 and 4. In frame 4, remote 
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station 102 focuses only on the selected carriers (i.e., subset 
of carrier frequencies) for packet data reception. In parallel 
With the packet data reception, remote station 102 monitors 
beacon signals 600 on the set of carriers for the next 
reporting of channel quality. As shoWn in FIG. 6, such 
monitoring of beacon signals 600 can occur in parallel With 
the above described packet data reception, e.g., in frame 3, 
or after the packet data reception has been completed, 
depending on the periodicity of the transmission of the 
beacon signals 600 by the access netWork, e.g., the base 
station. After the next reporting of channel quality, remote 
station 102 may receive packet data on the same subset of 
carrier frequencies or a different subset of carrier frequen 
cies dependent on the transmitted channel qualities. For 
example, in subsequent frames, remote station 102 may 
detect header ?elds 602 on carriers 2, 3, and 4. 

[0037] With reference to FIG. 7, a frequency hopping 
scheme in accordance With an embodiment of the present 
invention is shoWn in Which tWo carriers are shoWn merely 
for illustrative purposes. A remote station, such as remote 
station 102 or 102A shoWn in FIGS. 2A and 2B, receives on 
carrier 1 during frame 2. During frame 2, the remote station 
hops to carrier 2 according to a prede?ned frequency hop 
ping sequence and measures the channel quality over carrier 
2 and reports the channel quality to the access netWork. The 
access netWork may then send a next transmission of the 
packet data to the remote station over carrier 2 based on the 
measured channel quality. 

[0038] The frequency hopping scheme can be extended to 
an N number of carriers, Where N is greater than 1 and an 
embodiment of Which Will be described With reference to 
FIGS. 2A and 6. As shoWn in FIG. 6, remote station 102 
receives packet data initially on carriers 1, 3, and N based on 
the previously transmitted channel quality measurements. 
As such, remote station 102 includes a ?rst group of 
receivers (e.g., receivers 1, 3, and N) and a second group of 
receivers (e.g., receivers 2, 4, and 5), the ?rst group of 
receivers con?gured to receive the packet data in parallel on 
the subset of carrier frequencies (e.g., carriers 1, 3, and N). 
Furthermore, each one of the second group of receivers may 
be con?gured to hop to another carrier frequency in accor 
dance With a suitable frequency hopping sequence. For 
example, receiver 2 may be con?gured to hop to a carrier 
N+l outside of the set of carriers shoWn in FIG. 6 and 
perform channel estimation over that neW carrier. In accor 
dance With another embodiment of the present invention, 
receiver 222 of remote station 102A may be con?gured to 
receive the packet data in parallel on the subset of carrier 
frequencies and hop to other carrier frequencies outside of 
the set of carriers shoWn in FIG. 6 and perform channel 
estimation over those neW carriers. 

[0039] In another aspect of the present invention, a 
machine-readable medium comprising instructions, the 
instructions When executed by the machine, cause the 
machine to perform operations is disclosed. The operations 
include receiving multiple beacon signals in parallel, each 
beacon signal being received on a separate carrier frequency, 
the separate carrier frequencies de?ning a set of carrier 
frequencies, measuring a channel quality based on each 
beacon signal, transmitting each measured channel quality, 
and after transmitting each measured channel quality, 
receiving packet data in parallel on a subset of carrier 
frequencies, each packet data being preceded by a header 
?eld for identifying the remote station as the recipient of the 
packet data, Wherein the subset of carrier frequencies is 
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based on the set of carrier frequencies. In one embodiment, 
the machine-readable medium may be a disk based medium 
such as a CD-ROM. In one embodiment, the instructions 
may be executed Within a remote station. 

[0040] In yet another aspect of the present invention, a 
remote station for a Wireless communication system is 
disclosed. The remote station includes means for receiving 
multiple beacon signals in parallel on a corresponding 
number of multiple carrier frequencies, means for measuring 
a channel quality based on each beacon signal, means for 
sending the measured channel qualities, means for receiving 
packet data in parallel on a subset of carrier frequencies, 
each packet data being preceded by a header ?eld for 
identifying the remote station as the recipient of the packet 
data, Wherein the subset of carrier frequencies is based on a 
set of the corresponding number of multiple carrier frequen 
cies. In one embodiment, the means for receiving multiple 
beacon signals may include multiple N receivers as shoWn 
in FIG. 2A or alternatively, may include receiver 222 as 
shoWn in FIG. 2B. In one embodiment, the means for 
measuring a channel quality may include N multiple channel 
quality measurement units as shoWn in FIG. 2A, or alter 
natively, may include a suitable digital circuit in receiver 
222 of FIG. 2B. In one embodiment, the means for sending 
to the base station the measured channel qualities may 
include N multiple channel quality measurement units as 
shoWn in FIG. 2A, or alternatively, may include the suitable 
digital circuit in receiver 222 of FIG. 2B. In one embodi 
ment, the means for receiving packet data may include 
multiple N receivers as shoWn in FIG. 2A or alternatively, 
may include receiver 222 as shoWn in FIG. 2B. 

[0041] In yet another aspect of the present invention, an 
apparatus for a Wireless communication system including a 
remote station is disclosed. The apparatus includes means 
for selecting a set of carrier frequencies for transmission to 
the remote station, each carrier frequency for carrying a 
beacon signal, means for receiving multiple channel quality 
reports from the remote station based on the beacon signals, 
and means for selecting a subset of carrier frequencies from 
the set of carrier frequencies based on the channel quality 
reports, the subset of carrier frequencies for carrying packet 
data in parallel to the remote station, each packet data being 
preceded by a header ?eld for identifying the remote station 
as the recipient of the packet data. In one embodiment, the 
means for selecting a set of carrier frequencies may include 
control processor 302, the means for receiving multiple 
channel quality reports may include receiver 304, and the 
means for selecting a subset of carrier frequencies may 
include control processor 302, all of Which is shoWn in FIG. 
3. In another embodiment in Which the apparatus is a base 
station controller, each of the above described means may be 
formed by a control processor, such as control processor 
302. 

[0042] Those of skill in the art Would understand that 
information and signals may be represented using any of a 
variety of different technologies and techniques. For 
example, data, instructions, commands, information, sig 
nals, bits, symbols, and chips that may be referenced 
throughout the above description may be represented by 
voltages, currents, electromagnetic Waves, magnetic ?elds 
or particles, optical ?elds or particles, or any combination 
thereof. 

[0043] Those of skill Would further appreciate that the 
various illustrative logical blocks, modules, circuits, and 
algorithm steps described in connection With the embodi 
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ments disclosed herein may be implemented as electronic 
hardware, computer software, or combinations of both. To 
clearly illustrate this interchangeability of hardware and 
software, various illustrative components, blocks, modules, 
circuits, and steps have been described above generally in 
terms of their functionality. Whether such functionality is 
implemented as hardware or software depends upon the 
particular application and design constraints imposed on the 
overall system. Skilled artisans may implement the 
described functionality in varying ways for each particular 
application, but such implementation decisions should not 
be interpreted as causing a departure from the scope of the 
present invention. 

[0044] The various illustrative logical blocks, modules, 
and circuits described in connection with the embodiments 
disclosed herein may be implemented or performed with a 
general purpose processor, a digital signal processor (DSP), 
an application speci?c integrated circuit (ASIC), a ?eld 
programmable gate array (FPGA) or other programmable 
logic device, discrete gate or transistor logic, discrete hard 
ware components, or any combination thereof designed to 
perform the functions described herein. A general purpose 
processor may be a microprocessor, but in the alternative, 
the processor may be any conventional processor, controller, 
microcontroller, or state machine. A processor may also be 
implemented as a combination of computing devices, e.g., a 
combination of a DSP and a microprocessor, a plurality of 
microprocessors, one or more microprocessors in conjunc 
tion with a DSP core, or any other such con?guration. 

[0045] The steps of a method or algorithm described in 
connection with the embodiments disclosed herein may be 
embodied directly in hardware, in a software module 
executed by a processor, or in a combination of the two. A 
software module may reside in RAM memory, ?ash 
memory, ROM memory, EPROM memory, EEPROM 
memory, registers, hard disk, a removable disk, a CD-ROM, 
or any other form of storage medium known in the art. An 
exemplary storage medium is coupled to the processor such 
the processor can read information from, and write infor 
mation to, the storage medium. In the alternative, the storage 
medium may be integral to the processor. The processor and 
the storage medium may reside in an ASIC. The ASIC may 
reside in a user terminal. In the alternative, the processor and 
the storage medium may reside as discrete components in a 
user terminal. 

[0046] The previous description of the disclosed embodi 
ments is provided to enable any person skilled in the art to 
make or use the present invention. Various modi?cations to 
these embodiments will be readily apparent to those skilled 
in the art, and the generic principles de?ned herein may be 
applied to other embodiments without departing from the 
spirit or scope of the invention. Thus, the present invention 
is not intended to be limited to the embodiments shown 
herein but is to be accorded the widest scope consistent with 
the principles and novel features disclosed herein. 

What is claimed is: 
1. A remote station for a wireless communication system, 

the remote station comprising: 

a front end structure con?gured to: 

receive packet data in parallel on a subset of carrier 
frequencies, each packet data being preceded by a 
header ?eld for identifying the remote station as the 
recipient of the packet data; 
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wherein the subset of carrier frequencies is based on a set 
of a corresponding number of multiple carrier frequen 
cies. 

2. The remote station of claim 1, wherein the front end 
structure is further con?gured to: 

receive multiple beacon signals in parallel on the corre 
sponding number of multiple carrier frequencies; 

measure a channel quality based on each beacon signal; 
and 

send the measured channel qualities. 
3. The remote station of claim 2, wherein the front end 

structure includes: 

a plurality of receivers in parallel, each receiver con?g 
ured to receive a respective one of the set of multiple 
carrier frequencies. 

4. The remote station of claim 2, comprising: 

a single receiver con?gured to receive the set of multiple 
carrier frequencies in parallel. 

5. The remote station of claim 2, wherein each header 
?eld includes information related to the length of the packet 
data. 

6. The remote station of claim 3, wherein the plurality of 
receivers includes a ?rst group of receivers and a second 
group of receivers, the ?rst group of receivers con?gured to 
receive the packet data in parallel on the subset of carrier 
frequencies, each one of the second group of receivers 
con?gured to hop to another carrier frequency. 

7. The remote station of claim 4, wherein the single 
receiver is con?gured to: 

receive the packet data in parallel on the subset of carrier 
frequencies; and 

hop to other carrier frequencies. 
8. An apparatus for a wireless communication system 

including a remote station, the apparatus comprising: 

a control processor con?gured to: 

select a set of carrier frequencies for transmission to the 
remote station, each carrier frequency for carrying a 
beacon signal; 

receive multiple channel quality reports from the 
remote station based on the beacon signals; and 

select a subset of carrier frequencies from the set of 
carrier frequencies based on the channel quality 
reports, the subset of carrier frequencies for carrying 
packet data in parallel to the remote station, each 
packet data being preceded by a header ?eld for 
identifying the remote station as the recipient of the 
packet data. 

9. The apparatus of claim 8, wherein each header ?eld 
includes information related to the length of the packet data. 

10. The apparatus of claim 9, wherein the apparatus is a 
base station controller. 

11. The apparatus of claim 9, wherein the apparatus is a 
base station. 

12. A method for receiving packet data on a remote station 
over a wireless communication system, the method com 
prising: 
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receiving multiple beacon signals in parallel, each beacon 
signal being received on a separate carrier frequency, 
the separate carrier frequencies de?ning a set of carrier 
frequencies; 

measuring a channel quality based on each beacon signal; 

transmitting each measured channel quality; and 

after transmitting each measured channel quality: 

receiving packet data in parallel on a subset of carrier 
frequencies, each packet data being preceded by a 
header ?eld for identifying the remote station as the 
recipient of the packet data; 

Wherein the subset of carrier frequencies is based on the 
set of carrier frequencies. 

13. The method of claim 12, comprising: 

While receiving the packet data on the subset of carrier 
frequencies: 
hopping to other carrier frequencies. 

14. A machine-readable medium comprising instructions, 
the instructions When executed by the machine, cause the 
machine to perform operations comprising: 

receiving multiple beacon signals in parallel, each beacon 
signal being received on a separate carrier frequency, 
the separate carrier frequencies de?ning a set of carrier 
frequencies; 

measuring a channel quality based on each beacon signal; 

transmitting each measured channel quality; and 

after transmitting each measured channel quality: 

receiving packet data in parallel on a subset of carrier 
frequencies, each packet data being preceded by a 
header ?eld for identifying the remote station as the 
recipient of the packet data; 

Wherein the subset of carrier frequencies is based on the 
set of carrier frequencies. 

15. The machine-readable medium of claim 14, compris 
ing: 

While receiving the packet data on the subset of carrier 
frequencies: 
hopping to other carrier frequencies. 

16. A remote station for a Wireless communication sys 
tem, the remote station comprising: 

means for receiving multiple beacon signals in parallel on 
a corresponding number of multiple carrier frequen 
cies; 

means for measuring a channel quality based on each 
beacon signal; 

means for sending the measured channel qualities; 

means for receiving packet data in parallel on a subset of 
carrier frequencies, each packet data being preceded by 
a header ?eld for identifying the remote station as the 
recipient of the packet data; 
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Wherein the subset of carrier frequencies is based on a set 
of the corresponding number of multiple carrier fre 
quencies. 

17. The remote station of claim 16, comprising: 

means for hopping to other carrier frequencies; and 

means for receiving packet data in parallel on the other 
carrier frequencies, each packet data being preceded by 
a header ?eld for identifying the remote station as the 
recipient of the packet data. 

18. An apparatus for a Wireless communication system 
including a remote station, the apparatus comprising: 

means for selecting a set of carrier frequencies for trans 
mission to the remote station, each carrier frequency for 
carrying a beacon signal; 

means for receiving multiple channel quality reports from 
the remote station based on the beacon signals; and 

means for selecting a subset of carrier frequencies from 
the set of carrier frequencies based on the channel 
quality reports, the subset of carrier frequencies for 
carrying packet data in parallel to the remote station, 
each packet data being preceded by a header ?eld for 
identifying the remote station as the recipient of the 
packet data. 

19. The apparatus of claim 18, Wherein the apparatus is a 
base station controller. 

20. The apparatus of claim 18, Wherein the apparatus is a 
base station. 

21. An apparatus for a Wireless remote station, the appa 
ratus comprising: 

a front end structure con?gured to: 

receive packet data in parallel on a subset of carrier 
frequencies, each packet data being preceded by a 
header ?eld for identifying the Wireless remote sta 
tion as the recipient of the packet data; 

Wherein the subset of carrier frequencies is based on a set 
of a corresponding number of multiple carrier frequen 
cies. 

22. The apparatus of claim 21, Wherein the front end 
structure is further con?gured to: 

receive multiple beacon signals in parallel on the corre 
sponding number of multiple carrier frequencies; 

measure a channel quality based on each beacon signal; 
and 

send the measured channel qualities. 
23. The apparatus of claim 22, Wherein the front end 

structure is further con?gured to: 

hop to other carrier frequencies; and 

receive packet data in parallel on the other carrier fre 
quencies, each packet data being preceded by a header 
?eld for identifying the Wireless remote station as the 
recipient of the packet data. 

* * * * * 


